Membrane competition homology experiments were used to compare Bacteroides uniformis and Bacteroides vulgatus isolates obtained from fecal samples from different individuals and isolates obtained from fecal samples of single individuals. Isolates of B. unifonnis, when isolated from different individuals, had interstrain deoxyribonucleic acid homology values that ranged from 63 to 95%, with most of the values being in the 70 to 85% range. When isolates obtained from a single individual were compared, each species was represented by one or two groups of very closely related organisms, with each group having essentially 100% interstrain homology. When strains from two groups were compared with each other, the homology values were in the same range as when organisms were isolated from different individuals. Isolates which have nearly 100% homology with each other persisted in fecal samples collected over a 5-to 6-month period. It appears that the colon of each person may be populated by bacterial strains that are specific for that individual. Somatic antigen serotyping has been used as an indicator for specific Escherichia coli strains in fecal samples. Two isolates having the same 0, K, and H antigens had 99% homology, but when only 0 and H antigens were in common, the homology values were in the 70 to 85% range. It seems that isolates of a given serotype, when isolated from a single individual, may represent a unique strain, but isolates of a given serotype, when isolated from different individuals, probably do not.
The intestinal flora of humans and animals has been the subject of many investigations. Most of these studies have dealt primarily with the bacteria found in the colon, as determined by isolates from feces. Of greatest interest have been the groups of organisms present, the persistence and establishment of specific strains in the colon, and the exchange of genetic material between organisms in the intestine.
Although it has long been known that obligate anaerobes comprise a major portion of the colonic flora (7, 16, 26) , studies on the detailed characterization of the anaerobic flora have been recent (9, 18, 19) . As a result, a majority of the ecological and genetic studies have been done with strains of Escherichia coli.
Wallick and Stuart (25) serotyped 650 E. coli isolates obtained from the feces of a single individual and found 85% of them to be antigenically identical. Other investigators found that a given strain (serotype) of E. coli persisted in the feces of an individual over a period of months (21, 22) . These they referred to as resident strains as opposed to transient strains, which were infrequent and represented a wide range of serotypes. It was found that the resident strains would change on occasion, but the conditions under which the change occurred could not be defined accurately. In one report (5) changes in fecal E. coli serotypes appeared to be associated with the strains present in the food.
The transfer of genetic resistance (R) factors between organisms in the intestinal tract has been of great scientific interest and practical importance. These studies have usually involved introducing genetically marked strains of E. coli into humans (1, 5, 23) or animals (10) or establishing specific strains in germfree animals (15, 20 T. The number immediately after the letter is the sample number, and the number after the hyphen is the isolate number (or the number assigned to the colony picked). All of the isolates from astronauts were isolated from 108, 109, or 1010 dilutions of fecal material (9) . Because of their phenotypic similarity, isolates of B. uniformis, B. ovatus, and B. thetaiotaomicron were initially identified as B. thetaiotaomicron (9) . A majority of the isolates were later recognized as B. uniforrnis (18) DNA isolation and DNA homology experiments. The methods for the isolation of high-molecular-weight DNA (12, 17) and fragmented DNA by adsorption to hydroxylapatite have been described (12) . All of the cultures were grown to early stationary phase (20 to 24 h) before the cells were harvested.
The DNA homology values were determined by membrane competition experiments as previously described (14) , except that 0.2 to 0.5 ,ug of labeled DNA was used per incubation vial. The incubation temperatures used for the various reference strains were as follows: B. vulgatus, 61°C; B. uniformis, 63°C; and E. coli, 66°C.
RESULTS
In a previous DNA homology study (12) (Table 2) . These two strains differ from each other to about the same extent as do strains isolated from different people. All but three of the isolates designated R had high homology to strain R5-33 (Table 3) . Although the three odd isolates were not further tested, they all have similar levels of homology with all of the reference strains and probably comprise a homogeneous group. The B. uniformis isolates designated T all had high homology to reference strain Tl-i (Table 4) .
The B. uniformis strains were isolated from fecal specimens collected over a 5-to 6-month period. No isolates of these resident strain(s) were detected in some fecal samples from astronauts B and R, probably because of their lower concentration in these specimens. However, isolates of the same strain were again isolated in later samples.
Isolates of B. vulgatus were tested from three fecal samples of astronaut T (Table 5) . Again, there appear to be two unique strains that persisted during the course of the sampling, although the four isolates that had 69 to 71% homology to the reference strain were not tested further. Although only a few isolates ofB. ovatus and B. thetaiotaomicron were isolated during the fecal flora study (9) , results similar to those above were obtained with these species. These data are not included. is not yet clear. In each case the thermal stability of heterologous duplexes is about the same as for the homologous duplexes (3, 11) . Therefore, it does not appear that the differences in the homology values are due primarily to changes in nucleotide sequences. Perhaps what is involved is a rearrangement of cistrons or a gain or loss of cistrons in specific portions of the genome, although at present there is no experimental evidence to support this hypothesis.
Although we have not used the hydroxylapatite procedure for DNA homology, we were unable to repeat some of the homology results using an Si method, a variation of the Si nu- procedure. First, because a high homology value with the Si procedure is the result of the labeled DNA being Si resistant, assay variations of ±5% are not uncommon. With the membrane competition procedure, high homology is associated with a decrease in radioactivity on membranes from solutions with competitor DNA as compared with membranes from solutions having no competitor DNA. With the membrane competition procedure, assay variations of 5 to 10% would not have as great an effect on these homology values as they would on the values obtained with Si. Second, the unique way of detecting duplexes by the S1 procedure could cause dissimilar results. Although the reassociation reaction is second order, the ends of duplexed fragments remain single stranded due to the random fragmentation of the DNA strands. Because these single-stranded ends are hydrolyzed by the S1 nuclease, the kinetics of the overall reaction do not appear to be second order (24 T3-12  T3-30   T4-9  T4-11  T4-12  T4-28   T5-5  T5-41   T6-15  T6-20  T6-33A  T6-41A  T6-44  T6-54  T6-55   T7-3  T7-36  T7-38  T7-43  T7-53  T7-54A   T8-8  T8-21 T8-50A (2, 3, 8) .
In early studies on the ecology of the fecal flora, somatic antigen serotyping was used as an indicator of the persistence of specific E. coli strains (21, 22, 25) . DNA homology values were determined among E. coli strains with specific somatic, capsular and flagellar antigens. Two strains which had all three antigens in common did have complete homology. However, the rest, which had at most the somatic and flagellar antigens in common, had homology values characteristic of distinct strains. Although we conclude that organisms with specific serotypes usually do not represent a single strain, organisms representing a single strain would most likely have the same serotype.
The results of the present study suggest DNA homology experiments may be useful in assessing the extent of genetic exchange among resident strains in the intestinal tracts ofhumans and animals. In most experiments that have been used to demonstrate genetic exchange, both the donor, having a multiple-drug-resistant plasmid, and the recipient, usually having a chromosomal-resistant determinant, are introduced into the host. These organisms usually do not colonize the intestinal tract and therefore are only transient strains (5, 23) . Organisms (presumably representative of the resident flora), isolated from an experimental subject, which are mutationally marked and then reintroduced into the subject also do not usually become permanently reestablished (1). Therefore, the detection of resident recipient strains by DNA homology may permit measurement of genetic transfer (more) representative of that occurring in a natural ecosystem. 
